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ABSTRACT 
 
Prediction of fatigue life has become an interesting issue in biomaterial engineering and 
design for reliability and quality purposes, particularly for biometallic material with 
modified surfaces. Commercially pure titanium (Cp-Ti) implanted with nitrogen ions is 
a potential metallic biomaterial of the future. The effect of nitrogen ion implantation on 
fatigue behavior of Cp-Ti was investigated by means of axial loading conditions. The 
as-received and nitrogen-ion implanted specimens with the energy of 100 keV and dose 
of 2 × 10
17 
ions cm
-2
, were used to determine the fatigue properties and to predict the 
life cycle of the specimens. The effect of nitrogen ion implantation indicated revealed 
improved the tensile strength due to the formation of nitride phases, TiN and Ti2N. The 
fatigue strength of Cp-Ti and Nii-Ti was 250 and 260 MPa, respectively. The analytical 
results show good agreement with experimental results. 
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INTRODUCTION 
 
In addition to the design of joint replacements, the material selected plays a very 
important role. Materials for human body implants must be biocompatible, corrosion 
resistant, strong, and display adequate elasticity (Pompe et al., 2004). Titanium meets 
these requirements to a very high degree; it has excellent temperature stability, wear and 
abrasion resistance, and is lightweight (Qu et al., 2005, Kustas and Misra, 1992). The 
use of titanium alloy Ti-6Al-4V in preference to pure titanium in biomedical 
applications is because of its superior mechanical properties and moderate modulus, i.e., 
100–110 GPa (Elias et al., 2008). However, the drawback of this alloy is that corrodes 
to some extent in body fluids, thereby releasing ions that might possibly be harmful 
over a prolonged period. It is now believed that aluminium ions have been associated 
with Alzheimer’s disease and V, Co, Mo, Ni, and Cr ions are suspected of being toxic or 
carcinogenic (Rogers et al., 1997). Therefore, pure titanium is considered a better 
solution because it will not produce toxic ions and its mechanical properties satisfy 
biomedical application requirements (Silvaa et al., 2004). Titanium has excellent 
corrosion resistance, good biocompatibility, and a good specific strength-to-weight 
ratio, but poor wear resistance. If it were utilized as a metal-to-metal artificial hip 
replacement, in which wear resistance is property of interest, surface modification of 
Cp-Ti would be necessary in order in to improve its surface wear properties. 
 
